Abstract: Positive-and negative-ion MS n spectra of chicken egg yolk glycopeptides binding a neutral and a sialylated N-glycan were acquired by using electrospray linear-ion trap time-of-flight mass spectrometry (ESI-LIT-TOFMS) and collision-induced dissociation (CID) with He as a collision gas. Several characteristic differences were observed between the positive-and negative-ion CID MS n (n=2,3) spectra. In the positive-ion MS 2 spectra, the peptide moiety was presumably stable, but the neutral N-glycan moiety caused several B-type fragmentations and the sialylated N-glycan almost lost sialic acid(s). In contrast, in the negative-ion MS 2 spectra, the peptide moiety caused several side-chain and N-glycan residue (e.g., N-acetylglucosamine (GlcNAc) residue) fragmentations in addition to backbone cleavages, but the N-glycan moieties were relatively stable.
The HPLC/MS systems used was a NanoFrontier L (Hitachi High-Technologies, Tokyo, Japan), which consists of a capillary HPLC system and an ESI-Linear IT-TOF mass spectrometer. [23] [24] [25] The sample was directly infused into the ESI source through a SilicaTip electrosprayer (tip diameter 10 µm) (New Objective, Woburn, MA). The ESI-LIT-TOFMS conditions were as follows. The ESI voltage was 1.5-1.7 kV, the curtain (nitrogen) gas was used at a flow rate of 0.8-1.0 L/min without heating, the scan mass range (m/z) was 100-2000, and the mass accuracy and resolution were within ±50 ppm and more than 8000 FWHM, respectively. The CID-related parameters in the positive-and negative-ion modes were: CID gas (He) flow rate, 1 mL/min; isolation time, 5 ms; isolation width, 15
) and 8 (MS 
.
RESULTS AND DISCUSSION
MS n spectra of neutral N-glycopeptide from chicken egg yolk.
MS n (n=1-3) spectra were acquired by using the nanoHPLC/ESI-LIT-TOFMS under the analytical conditions described in the Experimental section. Figure 1A shows the positive-ion MS 2 spectrum derived from the precursor ion ([M+H+Na] 2+ , m/z 1153.1), which appeared as a base peak ion in the MS 1 spectrum (not shown). The protonated peptide ion (m/z 863.5) with GlcNAc residue (203. Figure 1B . This seems to be one of the characteristic differences between the positive-and negative-ion MS 2 spectra of the neutral N-glycopeptide.
Figures 2A and 2B show the positive-and negative-ion MS 3 spectra which were acquired by selecting each of the peptide fragment ions (m/z 863.5 and m/z 741.5) as a precursor ion, respectively.
In the positive-ion MS 2 spectrum (Figure 2A ), b/y-type (Roepstorff's nomenclature 27 is used hereafter) fragment ions could easily be assigned. Then, the peptide amino-acid sequence (KVANKT) including the binding site (N: Asparagine) of the GlcNAc residue was determined from these fragment ion series. In contrast, the fragment ions in the negative-ion MS 2 spectrum ( Figure 2B) were difficult to assign because of side-chain and the 0,2 X 1 residue (83.1 Da) related fragmentations rather than the usual backbone cleavage, which is necessary for peptide amino-acid sequence analysis.
The fragment ions in Figure 2B were assigned by referring to the results of Bowie et al. 8 The -7 -numbers in parenthesis in Figure 2B correspond to the neutral losses of side-chain fragments ( The positive-and negative-ion MS 3 spectra, which were derived from the Figure 6B .
In particular, D-type ions and A-type cross-ring cleavage ions are known to be useful for distinguishing the branch and linkage positions of N-glycans. 28, 29 The intensity patterns of the ions are also useful for distinguishing isomeric neutral and sialylated N-glycans, as discussed previously. [30] [31] [32] The N-glycan structural analysis based on MS n spectral matching with the PA N-glycan standards will be reported separately. 
